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INSPECTION  OF  COMMERCIAL 
FEEDING  STUFFS 


ANALYSES    OF    COMMERCIAL.    FEEDING-STUFFS    COLLECTED 
BY  THE  COMlVnSSIONEB  OF  AGRICULTTIRE  IN  1920. 


This  report  deals  with  the  analyses  of  three  hundred  and 
forty  samples  of  commercial  feedstuffs  which  were  collected 
during  the  year  under  the  direction  of  the  Commissioner  of 
Agriculture,  Mr.  Andrew  L.  Felker.  Mr.  E.  D.  Sanborn  vis- 
ited nearly  every  town  in  the  state  and  collected  samples  from 
most  of  the  feed  dealers. 

With  a  few  exceptions,  the  feeds  were  of  good  quality  and 
very  similar  to  those  of  last  year.  The  cottonseed  meals  were 
lower  in  protein  and  somewhat  more  inferior  in  quality  than 
they  were  a  few  years  ago.  The  flaxseed  meals  averaged  almostv. 
three  per  cent  lower  in  protein  than  last  year.  The  gluten 
•  feeds  were  superior  in  quality  to  those  of  last  year.  There  was 
a  decided  increase  in  the  number  of  wheat  feeds  this  year  and 
their  quality  was  similar  to  that  of  last  year. 


Co-operation  with  the  Federal  Bureau  of  Chemistry. 

The  State  law  cannot  effectively  protect  the  purchaser  who 
buys  directly  from  a  manufacturer  outside  of  the  State  inas" 
much  as  the  State  powers  of  regulation  are  limited  to  sales 
within  the  State.  For  this  reason  cooperative  arrangements 
were  made  with  the  Federal  Bureau  of  Chemistry  in  the  fall 
of  1919  and  carried  out  during  the  past  year.  In  cases  where 
interstate  shipments  are  found  to  be  misbranded  or  adulter- 
ated, the  findings  of  the  State  Department  are  reported  to  the 
federal  authorities,  who  then  carry  out  the  necessary  legal  pro- 
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ceedings.     This  gives  a  great  deal  of  additional  protection  to 
the  feed  purchasers  of  the  State. 

Sliding  Scale  or  Double  Guarantee. 

The  law  definitely  provides  that  the  manufacturer  shall 
state  only  the  minimum  percentage  of  protein,  fat  and  carbo- 
hydrates upon  the  guarantee.  The  object  of  this  is  to  prevent 
the  purchaser  from  being  misled  by  a  double  guarantee.  For 
example,  without  this  provision  in  the  law,  when  a  guarantee 
shows  30  per  cent  to  45  per  cent  protein,  an  analysis  of  30 
per  cent  "is  all  that  is  necessary  to  meet  the  guarantee,  although 
the  guarantee  may  lead  the  purchaser  to  believe  that  he  may 
get  close  to  45  per  cent,  when  as  a  matter  of  fact  he  is  more  apt 
to  get  30'  per  cent,  or  ev^n  less.  The  last  year  has  shown  a 
marked  improvement  in  this  regard.  In  1919,  out  of  306 
samples  analyzed,  34,  or  11  per  cent,  had  a  double  guarantee, 
while  in  1920  out  of  340  samples  only  21,  or  G  per  cent,  had  a 
double  guarantee.  These  cases  were  brought  to  the  attention 
of  the  manufacturer  and  in  most  cases  old  tags  had  been  used. 
All  of  these  manufacturers  have  promised  to  comply  with  the 
law  in  the  future. 

Olassiflcation  of  Feedstufls  Analyzed. 

In  classifying  these  feedstuffs  we  have  used  the  class  name 
under  which  they  have  been  sold.     The  following  table  shows, 
the  number  of  feeds  in  each  class,  the  average  per  cent  of  pro- 
tein and  fat  found  and  the  price  per  100  lbs. 
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TABLE  NTJMBEE  1. 


Class. 


No. 

of 

Feeds. 


Alfalfa    Meals    

Beet    Pulps    

Brewers    Dried    Grains 

Calf    Meals     

Compounded    Feeds     .  . 
Cottonseed    Meals     .  .  . 

Dairy    Feeds     

Flaxseed    Meals     

Gluten    Feeds     

Hog    Feeds     

Hominy    Feeds    

Miscellaneous      

Molasses    Feeds     

Oat   Feeds    

Poultry    Feeds     

Wheat    Feeds    

Total     


2 

6 

2 

4 

50 

15 

28 

7 

7 

2 

6 

4 

3 

3 

37 

164 


Average 
Percent. 
Protein 


340 


14.84 
8.94 
17.71 
23.83 
13.12 
34.66 
22.55 
31.73 
27.27 
27.40 
10.86 
20.70 
11.02 
7.04 
25.34 
16.11 


Average 

Fat 
Percent. 


2.17 
0.66 
6.89 
7.21 
4.06 
6.93 
5.28 
6.68 
3.65 
6.14 
5.88 
5.00 
2.83 
2.31 
6.17 
4.50 


Price 

per 
100  lbs. 


3.12 
3.07 
3.45 
5.02 
3.60 
4.07 
3.90 
4.38 
3.95 
3.87 
3.56 
3.78 
3.42 
2.03 
4.53 
3.14 


Deficiencies  in  Analyses. 

The  following  table  shows  the  number  of  samples  found  de- 
ficient in  protein  and  in  fat,  and  the  number  of  samples  defi- 
cient in  both  protein  and  fat,  and  also  the  percentage  number 
of  each  class  showing  deficiencies.  In  making  up  the  table, 
only  those  deficiencies  of  one  half  of  one  per  cent  or  more  of 
protein  and  one  fourth  of  one  per  cent  or  more  of  fat  were 
used. 
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5 

e 

6 

i 

6 
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n 

a 

-1 
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Alfalfa   Meals    

1          2 

1        0 

0 

0 

0 

0  ■ 

0 

Beet   Pulps    

6 

2 

0 

0 

0 

0 

0 

Brewer's    Dried    Grains.. 

2 

2 

1 

1 

100 

50 

50 

Calf    Meals    

4 

0 

0 

0 

0 

0 

0 

Compounded    Feeds    .... 

50 

7 

13 

4 

14 

25 

8 

Cottonseed    Meals     

15 

6 

1 

0 

4 

6 

0 

28 

5 

3 

2 

18 

11 

7 

Flaxseed    Meals     

7 

4 

0 

0 

0 

0 

0 

7 

0      1 

0      1 

0 

0 

0        J 

0 

Hog    Feeds     

2 

0 

0 

0 

0 

0 

0 

Hominy    Feeds    

6 

0 

0 

0 

0 

0 

0 

Miscellaneous     

4 

2 

1 

1 

50 

25 

25 

Molasses    Feeds     

1           3 

0 

1 

0 

0 

33 

0 

Oat    Feeds     

3 
37 

0 
4 

0 
5      1 

0 
2 

0 
11 

0 
14 

0 

Poultry    Feeds     

5 

Wheat    Feeds     

164 

10 

5      1 

1 

1 

6 

3 

1 

340 

42 

30      ! 
1 

11 

12 

9 

3 

What  Does  the  Chemical  Analysis  Mean? 


In  a  feed  analysis  the  following  determinations  are  usually 
made:  protein,  fat,  carbohydrates/  ash,  moisture  and  crude 
fiber. 

Protein  is  determined  by  finding  the  percentage  of  total  ni- 
trogen and  multiplying  this  by  the  factor  6.25,  since  it  has  been 
found  that  the  average  proteins  contain  16  per  cent  nitrogen. 
Wliile  this  includes  small  amounts  of  certain  other  compounds 
which  contain  nitrogen,  for  all  practical  purposes  it  is  suffi- 
ciently accurate.  Protein,  then,  is  made  up  of  the  compounds 
iu  the  feed  which  contain  nitrogen. 
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Fat  is  determined  by  extracting  a  dried  sample  of  the  feed- 
stuff with  ether  and  weighing  the  residue  after  the  ether  is 
driven  oft".  In  main  it  contains  the  vegetable  fats  of  which 
olive  oil,  linseed  oil,  peanut  oil,  and  cottonseed  oil  are  exam- 
ples. It  contains  also  small  amounts  of  clorophyll  (the  green 
coloring  matter  of  leaves),  waxes  and  resins,  etc. ;  but  for  prac- 
tical purposes  it  is  accurate  enough  to  deal  with  it  as  fat. 

Ash  is  determined  by  weighing  the  residue  after  the  feedstuff 
has  been  burned  at  a  low  temperature.  It  contains  the  min- 
eral matter  of  the  feedstuff. 

Moisture  is  determined  by  finding  the  loss  in  weight  after 
heating  at  the  temperature  of  boiling  water.  It  shows  the 
amount  of  water  that  the  feed  contains. 

Carbohydrates  are  determined  by  adding  the  percentage  of 
protein,  fat,  moisture,  and  ash  and  subtracting  it  from  lOO. 
The  carbohydrates  are  composed  largely  of  starches,  sugars, 
pentosans,  celluloses,  etc.  The  carbohydrates  include  the  crude 
fiber  also.  The  percentage  of  carbohydrates  less  the  percent- 
age of  crude  fiber  is  called  the  nitrogen  free  extract. 

Crude  Fiber  is  made  up  of  the  more  woody-like  carbohy- 
drates, which  are  largely  of  cellulose  nature.  Pure  cotton  is 
an  example  of  almost  pure  cellulose.  Wood,  straw,  corn  fod- 
der, etc.,  are  materials  which  are  high  in  crude  fiber  content. 

Value  of  the  Analysis. 

The  analysis  enables  the  purchaser  to  buy  and  use  his  feeds 
in  the  most  economical  way,  by  aiding  him  to  determine : 

1.  The  comparative  value  of  different  feeds  in  dollars  and 
cents. 

2.  "Whether  the  feed  is  of  high  or  low  quality. 

3.  Whether  the  feed  is  of  the  type  which  meets  his  needs. 

4.  How  to  balance  his  rations. 

What  Are  Foods  for  Animals? 

In  order  that  an  animal  may  continue  to  live  even  without 
making  growth  or  producing  wool,  eggs,  milk  or  work,  etc., 
there  are  certain  food  materials  which  it  must  have.  The  ani- 
mal must  have  a  certain  amount  of  protein,  fat,  carbohydrates. 
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water  and  mineral  constituents.  In  addition  there  are  other 
things,  known  as  ^'vitamines/'  "growth  promoting  substances," 
or  "food  accessories,"  the  chemical  nature  of  which  is  not  well 
understood,  which  are  necessary.  The  latter  substances,  how- 
ever, are  usually  present  in  sufficient  quantities  in  our  regu- 
lar feeding  stuffs  and  we  need  consider  them  no  further.  Our 
feedstuffs  usually  contain  mineral  matter  sufficient  for  the 
needs  of  an  animal  with  a  few  exceptions,  such  as  calcium  car-' 
boijate,  which  we  furnish,  as  oyster  shells  for  hens,  so  we  need 
not  consider  the  mineral  matter  further. 

The  protein,  fat  and  carbohydrates  must  be  furnished  in  the 
feed  and  since  they  are  expensive  and  their  content  in  feeds 
largely  determines  its  feeding  value,  we  should  consider  their 
use  in  the  animal. 

■ 

The  Functions   of  Foods   in   the  Animal. 

Carbohydrates,  protein  and  fat  are  sometimes  called  food 
nutrients.  These  nutrients  have  two  definite  uses  in  the  ani- 
mal body. 

First,  they  furnish  building  materials  to  produce  new  tissues 
in  the  growing  animal,  to  repair  the  waste  in  tissues  of  the  ani- 
mal, and  to  make  products  such  as  milk,  eggs,  wool,  etc. 

Second,  they  furnish  (by  being  burned  in  the  body)  energy 
to  maintain  body  heat  and  to  do  work.  All  animals  require 
energy  for  their  life  processes.  They  require  energy  to  move 
about,  to  digest  their  food  and  to  maintain  their  body  tem- 
perature. 

All  three  of  the  food  nutrients  can  be  used  to  furnish  energy, 
but  the  energy  value  per  pound  and  the  cost  per  pound  is  not 
the  same.  Not  all  can, be  used  to  build  up  all  parts  of  body 
tissues.  Protein  is  definitely  required  for  certain  building 
uses.  For  these  reasons  a  knowledge  of  the  uses  of  each  nu- 
trient will  aid  the  practical  feeder. 

The  Function  of  Protein. 

The  proteins  form  an  essential  part  of  every  living  cell.  All 
animals  must  secure  their  protein  from  the  protein  of  foods. 
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They  cannot  make  it  from  tbe  more  simple  inorganic  com- 
poimds,  as  plants  do.  Protein  in  main  forms  the  muscular 
tissues,  hair,  hoofs,  horns,  etc.  Milk  and  eggs  contain  large 
quantities  of  protein.  The  young  growing  animal  or  the  one 
producing  milk  or  eggs  requires  more  protein  than  the  mature 
animal  or  the  one  which  is  not  producing  materials.  When  a 
surplus  of  protein  above  the  needs  of  the  animal  is  fed  it  does 
not  store  protein  but  burns  it  to  produce  heat  or  converts  a  part 
of  it  into  fat.  This  is  an  expensive  source  of  energy  or  fat, 
however,  inasmuch  as  carbohydrates  which  are  less  expensive 
can  furnish  this  need. 

The  Functions  of  Fat. 

Fat  is  burned  in  the  animal  body  to  furnish  energy  as  heat 
or  muscular  work  or  is  stored  in  the  animal  as  body  fat.  Al- 
though one  pound  of  fat  is  equivalent  to  2.25  pounds  of  carbo- 
hydrates in  energy  value,  the  fat  is  more  expensive  and  is  next 
to  protein  in  cost. 

The  Functions  of  Carbohydrates. 

Carbohydrates  are  burned  in  the  body  to  furnish  heat  or 
energy  for  work  and  also  may  be  converted  into  fat  and  stored 
as  body  fat.     Carbohydrates  are  cheaper  than  protein  and  fat. 

Analysis  Alone  Not  Sufficient  to  Determine  Value  of  Feed. 

Not  all  of  the  protein,  carbohydrates  and  fat  in  the  different 
feedstuffs  are  digested.  In  comparing  the  value  of  different 
feedstuffs,  especially  when  they  are  of  different  types,  we  must 
take  into  consideration  the  digestibility  of  these  food  nutrients. 
The  coefficient  of  digestibility  is  a  term  which  expresses  the 
percentage  amount  of  the  food  nutrients  which  are  digested 
and  absorbed  by  the  animal.  These  coefficients  are  determined 
by  careful  feeding  experiments  which  are  conducted  by  the 
various  experiment  stations.  jTable  l!Tumber  3  gives  a  sum- 
mary of  the  average  results  for  some  of  our  common  feedstuffs. 
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TABLE  NUMBER  3. 

Average  Digestibility  of  Feeding  Stuffs,  witli  Buminants  Expressed  in  Percentages. 

(Takea   from    "Feeds   and   Feeding"    by   Henry   and   Morrison.) 


Dry 

matter. 

1 

Protein. 

Crude 
Fiber.       1 

1 

Nitrogen 

free 
Extract. 

Fat. 

Corn    Meal    

90 

74 

1 
57           1 

94 

93' 

Gluten    meal    

88 

85 

1 
55           1 

90 

93 

Gluten   feed    

86 
83 

85 
66 

1 
76           1 

76 

88 
90 

85 

Hominv    feed     

91 

Wheat    bran     

65 

78 

77 

31 
30 

72 
78 

68 

Standard    wheat    middlings 

88 

Barley     

88 

78 

56 

92 

78 

Oats      

70 
71 

78 
75 

35 
24 

81 
76 

87 

Buckwheat      

100 

Soybean    meal    

92 

99 

100 

68 

Linseed  meal   (old  process) 

79 

89 

57 

78 

89 

Linseed  meal  (new  process) 

81 

86 

73 

87 

95 

Cottonseed     

66 

68 

76 

50 

87 

Cottonseed    meal    

1           77 

84 

37 

75 

95 

Cottonseed   feed    

56 

58 

45 

61 

90 

Dried    brewer's    grain.  .  .  . 

61 

81 

49 

57 

89 

Dried    beet    pulp 

1           75 

52 

■  83 

83 

Molasses    feeds    

1           68 

1           61 

50 

79 

100 

Flesh    meal     

1            •  • 

93 

98 

Fish    meal     

1           71 

78 

100 

Timothy    hay    

1           55 

48 

50 

62 

50 

Barley   hay    

59 

65 

1           62 

63 

41 

Oat    hay     

1           54 

1           54 

1           52 

1           43 

54 

56 

\           61 

Alfalfa       

1           60 
59 

71 
59 

72 
66 

38 

Red    clover    

57 

Corn  silage  dent   immature 

64 

1 

53 

68 

66 

,. 

Corn    silage    dent    mature. 

1 

66 

51 

65 

71 

82 

We  have  this  data  for  the  pure  grains  and  feeds,  but  because 
the  various  proprietarv  feeds  are  not  standardized  there  is  not 
any  data  available  for  them.  For  this  reason  there  is  a  de- 
cicied  advantage  in  purchasing  the  pure   grains,    although   it 
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must  be  said  that  there  are  a  number  of  reliable  firms  placing 
good  compounded  feeds  upon  the  market. 

How  to  Use  Table  No.  3. 

Only  the  digestible  nutrients  are  of  value  and  so  in  compar- 
ing two  feeds  we  should  compare  just  the  digestible  nutrients. 
Suppose  we  had  a  cottonseed  meal  which  analyzed  38  per  cent 
protein.  The  table  shows  cottonseed  meal  protein  to  be  84  per 
cent  digestible.  We  then  would  have  84/100  of  38  lbs.,  or 
31.9  lbs.  of  digestible  protein  per  100  lbs.  If  a  wheat  bran 
analyzed  15  per  cent  protein,  we  see  from  the  table  that  it  is 
78  per  cent  digestible  and  we  would  have  78/100  of  15  or  11.7 
lbs,  of  digestible  protein.  The  cottonseed  meal  would  then 
have  31.9  lbs.  compared  with  11.7  in  the  wheat  bran. 

How  to  Figure  the  Comparative  Value  of  Feeds  from  the  CJhemical 

Analysis. 

Because  such  factors  as  palatability,  digestibility,  etc.,  play 
an  important  part  in  determining  the  value  of  feedstuffs  it  is 
difficult  to  make  exact  comparisons  in  their  value  from  a 
chemical  analysis.  The  analysis  will,  however,  serve  as  a  very 
valuable  guide.  Since  the  farmer  can  usually  raise  carbohy- 
drates cheaper  than  he  can  purchase  them  he  is  chiefly  inter- 
ested in  buying  the  concentrated  feedstufi^s  for  their  protein 
and  fat  content. 

Feeds  may  be  compared  upon  the  basis  of  the  number  of 
pounds  of  protein  and  fat  which  one  dollar  will  buy.  An  ex- 
ample is  as  follows:  Feed  number  1  sells  for  $2.65  and  is 
guaranteed  protein  15.00-  per  cent,  fat  4.00  per  cent.  If  it 
contains  15.00  per  cent  protein  there  are  15  lbs.  of  protein  in 
100  lbs.  of  feed  costing  $2.65.  Then  one  dollar  buys  15-^2.65 
or  5.6  lbs.  of  protein  and  4.00-^-2.65  or  1.5  lbs.  of  fat. 

Feed  number  2  sells  for  $4.10i  and  is  guaranteed  17  per  cent 
protein  and  3  per  cent  fat.  Then  one  dollar  buys  l7-f-4.10 
or  4.1  lbs.  of  protein  and  3-4-4.  l€i  or  0.7  lbs.  of  fat. 
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In  other  words,  in  feed  number  one  the  consumer  receives 
nearly  50  per  cent  more  protein  and  twice  as  much  fat  per  dol- 
lar as  in  feed  number  two.  These  figures  represent  two  feeds  of 
the  same  type  wliich  were  sold  in  New  Hampshire  in  1920.  In 
comparing  feeds  of  the  same  class  this  method  shows  fairly  ac- 
curately their  relative  value.  When  feeds  of  different  types,  like 
a  cottonseed  and  a  hominy  feed,  are  compared,  the  digestible  pro- 
tein figures  should  be  compared  and  the  carbohydrates  must  also 
be  taken  into  consideration. 

Table  Number  4  shows  the  average  number  of  pounds  of  pro- 
tein and  fat  that  one  dollar  would  buy  for  all  of  the  feedstuifs 
analyzed  in  1920. 

TABI.E  NTHMBEB  4. 


Class. 


No.  of  Lbs. 

of  Protein 

$1.00  win  buy. 

No. 
of 
$1.00 

of  Lbs. 
Fat 
will  buy. 

4.7 

0.7 

2.0 

0.2 

5.1 

2.0 

.■4-7 

1.4 

3.6 

1.1 

8.5 

1.7 

5.8 

1.4 

7.2 

1.5 

6.9 

0.9 

7.1 

1.6 

3.0 

1.7 

5.5 

1.3 

3.2 

0.8 

3.4 

1.1 

5.5 

1.4 

5.1 

1.4 

Alfalfa  Meals    

Beet  Pulps    

Brewer's    Dried    Grains. 

Calf   Meals    

Compounded    Feeds    ... 

Cottonseed    Meals    

Dairy   Feeds    

Flaxseed  Meals 

Gluten    Feeds    

Hog  Feeds    

Hominy    Feeds    

Miscellaneous     

Molasses    Feeds    

Oat    Feeds    

Poultry    Feeds    

Wheat    Feeds    


An  inspection  of  this  table  will  show  the  importance  of  buy- 
ing your  feeds  according  to  their  analysis.  Buy  your  feeds  in- 
telligently. 
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It  is  not  the  purpose  of  this  bulletin  to  furnish  a  practical 
treatise  upon  feeds  and  feeding.  The  Tables  jSTos.  5  and  6  are 
inserted  here  as  a  guide  to  the  practical  feeder.  If  you  are 
not  able  to  use  them,  ask  your  county  agent  to  write  to  the  ISTew 
Hampshire  College  or  the  State  Department  of  Agriculture  for 
help.     Feed  intelligently.     It  will  pay. 

Some   Suggestions   in   Purchasing   Feeds. 

1.  A  good  feed  is  high  in  protein  and  fat,  and  low  in  crude 
fiber. 

2.  Poor  feeds  are  low  in  protein  and  fat,  and  high  in  crude 
fiber. 

3.  Usually  the  more  concentrated  feeds  are  the  most  eco- 
nomical. 

4.  When  comparing  feeds  of  the  same  type,  if  they  are 
sound,  buy  the  one  which  offers  the  largest  number  of  pounds 
of  fat  and  protein  for  one  dollar. 

5.  "  Compare  the  cost  of  feeds  with  their  analysis,  even 
within  the  same  class,  and  buy  the  feeds  which  offer  the  great- 
est value  per  dollar. 

6.  Beware  of  misleading  brand  names,  indicating  unusual 
feeding  value.  Let  the  analysis  rather  than  the  brand  name 
be  your  guide. 

7.  If  you  grow  roughage  for  your  dairy  cattle,  you  can 
grow  your  carbohydrates  cheaper  than  you  can  purchase  them. 

8.  If  you  grow  legumes  or  high  protein  crops  for  rough- 
age you  will  need  to  buy  less  of  the  expensive  protein  feeds. 
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TABLE  NUMBER  5. 
Modified   Wolff-Lehmann   Feeding   Standards   for   Tarm   Animals. 
(Taken    from    "Feeds    and   Feeding"    by    Henry    and    Morrison) 


Digestible 

crude 
protein. ' 


Total 
digestible 
nutrients. 


1.     Dairy   Cows:. 

For 

maintenance  of    1,000   lbs.    cow... 

0.700  lb. 

7.925   lb. 

To  the 

allowance 

for 

maintenance  add 

For 

each 

lb 

of 

2, .5 

per 

cent 

milk 

0.045-0.053 

0.256 

For 

each 

lb 

of 

3,0 

per 

cent 

milk 

0.047-0.057 

0.286 

For 

each 
each 

lb. 

lb. 

of 

of 

3.5 

4,n 

per 
per 

cent 
cent 

milk 

0.049-0.061 
0.054-0.065 

0  316 

For 

milk 

0.346 

For 

each 
each 
each 

lb. 
lb. 
lb, 

of 
of 
of 

4.5 
5.0 
5.5 

pe'r 
per 
per 

cent 
cent 
cent 

milk 

0.057-0.069 
0.060-0.073 
0.064-0.077 

0.376 

For 

niilk 

0  402 

For 

milk 

0.428 

For 

each 
each 
each 

lb. 
lb. 
lb. 

1 

of 
of 
of 

6.0 
6.5 
7.0 

per 
per 
per 

cent 
cent 
cent 

milk 

0.067-0.081 
0.072-0.085 
0.074-0.089 

0.454 

For 

milk 

0.482 

For 

milk 

0.505 
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TABLE  NUMBEE  6. 
(Taken    from    "Feeds   and    Feeding"    by   Henry   and    Morrison.) 


Per  day  per   1;000 
lbs.  live  weight. 


Dry 
Matter. 


Digestible 

Crude 
Protein. 


Total 
Digestible 
Nutrients. 


Nutrient 
Ratio. 


Fattening 
on  full 


2-year-old 
feed. 


I 
steers] 

I 


First  50-60  days... 
Second  50-60  days. 
Third  50-60  days.  .  . 
Ox   at  rest  in   stall.  . 


Horses. 


Idle     

At  light  work.  .  . 
At  medium  work . 
At    heavy   work.  .  . 


Fattening  Lambs. 


Weight  50-70  lbs.. 
Weight  70-90  lbs.. 
Weight    90-110    lbs. 

Sheep  Mature. 


Coarse   wool 
Fine    wool     . 


Growing  fattening  pigs. 


Weight 
Weight 
Weight 
Weight 
Weight 
Weight 


30-50    lbs.     .  . 
50-100     lbs.     , 

100-150    lbs. 

150-200    lbs. 

200-250    lbs. 

250-300    lbs. 


lb. 


22.0-25.0  I 
21.0-24.0 

18.0-22.0  I 

13.0-21.0  I 


13.0-18.0 
15.0-22.0 
16.0-24.0 
18.0-26.0 


27.0-30.0 
28.0-31.0 
27.0-31.0 


18.0-23.0 
20.0-26.0 


46.2-51.0 
37.0-40.8 
32.4-35.8 
29.0-32.0 
25.5-28.1 
22.4-24.8 


lb. 


2.0-2.3 
1.9-2.3 
1.2-2.1 
0.6-0,8 


0.8-1.0 
1.1-1.4 
1.4-1.7 
2.0-2.2 


3.1-3.3 

2.5-2.8 
2.3-2.5 


1.1-1.3 
1.4-1.6 


7.8-8.5 
5.5-6.0 
4.4-4.9 
3.5-3.9 
3.0-3.4 
2.6-2.9 


lb. 


18.0-20.0 

17.0-19.5 

16.0-18.5 

8.4-10.4 


7.0-  9.0 
10.0-13.1 
12.8-15.6 
15.9-19.5 


19.0-22.0 
20.0-23.0 
19.0-23.0 


11.0-13.0 
12.0-14.0 


41.0-45.4 
32.9-36.4 
28.8-31.9 
25.8-28.5 
22.7-25.0 
20.0-22.0 


7.0-   7.8 

7.0-   7.8 

7.0-   7.8 

10.0-16.0 


8.0- 
8.0- 
7.8- 
7.0- 


5.0- 
6.7- 

7.0- 


8.0- 
7.5- 


4.0- 
5.0- 
5.5- 
6.2- 
6.5- 
6.7- 


9.0 
8.5 
8.3 
8.0 


6.0 

7.2 
8.0 


9.1 
8.5 


4.5 
5.6 
6.2 
7.0 
7.3 
7.5 
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